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© Cleaning brush. 

© A brush for cleaning an inner surface of a tube (13) includes an elongated support member (1), and a 
number of bristles (2 ; 2A) mounted on the support member, each of the bristles extending in a direction 
intersecting an axis of said support member. The number of bristles constitute a brush portion (3 ; 3A). 
The brush portion has a portion where the lengths of the bristles from the support member are 
decreasing progressively in the direction of the axis of the support member. When the brush is inserted 
into the tube, part of the bristles are slightly bent and strongly pressed against the inner surface of the 
tube. When the brush is moved along the tube, the thus bent bristles strongly rub the inner surface of 
the tube. 
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BACKGROUND OF THE INVENTION 

This Invention relates to a brush for cleaning an 
Inner surface of a tube such as a forceps guide tube 
of an endoscope. 5 

An endoscope is provided with a tube for guiding 
a forceps and for drawing a body fluid. Once the endo- 
scope fo used, cells, a body fluid, various germs (bac- 
teria) and etc., adhere to the inner surface of this tube, 
Therefore, before the endoscope is used again, the 10 
Inner surface of the tube is cleaned by a cleaning 
brush as disclosed In Japanese Laid-Open (Kokai) 
Utility Model Application No. 1 80009/86. 

The above cleaning brush has an elongated 
operating member so flexible as to be bent, a wire 15 
memberfixedly secured to the distal end of the operat- 
ing member and extending forwardly therefrom, and 
a number of bristles mounted on the wire member. 
The wire member Is composed of two metal wire ele- 
ments twisted together. The bristles have the same 20 
length, and are juxtaposed along the length of the wire 
member in generally perpendicular relation to the wire 
member. The central portions of the bristles are 
fixedly held between the two metal wire elements. 
Since the two wire elements are twisted, any two adja- 25 
cent bristles are displaced with respect to each other 
in the direction of the periphery of the wire member. 
Namely, one ends of the juxtaposed bristles are dis- 
posed on a spiral line, and the other ends of the bris- 
tles are also disposed on a spiral line. In the above 30 
prior art publication, for the sake of simplicity of illus- 
tration, the bristles are shown in a common plane. 

For cleaning the above tube, there is selected the 
brush having the bristles whose length is slightly gre- 
ater than the inner diameter of the tube. As a result of 35 
selecting such a brush, the bristles, when inserted into 
the tube, are slightly bent in such a manner that the 
opposite ends of the bristles are strongly pressed 
against the inner surface of the tube. This provides an 
enhanced cleaning effect If there is used the brush 40 
having the bristles whose length is considerably gre- 
ater than the inner diameter of the tube, the bristles 
are bent to a greater extent, so that their opposite 
ends can only be held in contact with the inner surface 
of the tube under a weak force. In this case, the clean- as 
ing effect is naturally low. If there is used the brush 
having the bristles whose length is smaller than the 
inner diameter of the tube, the opposite ends of the 
bristles can not be satisfactorily contacted with the 
inner surface of the tube, in which case the cleaning 50 
effect Is very low. 

Conventionally, there are prepared a plurality of 
kinds of brushes having respective bristles of different 
lengths, and a suitable one of the brushes is selected 
depending on the diameter of the tube to be cleaned. 55 
In this case, it is cumbersome to select a proper one 
out of the plurality of brushes, and also it Is possible 
to select a wrong brush. Further, much space must be 


provided for storing the plurality of brushes. 

U. S. Patent No. 4,889,106 and Japanese Laid- 
Open Utility Model Application Nos. 116201/82 and 
116202/82 disclose brushes for insertion into an 
endoscope to collect cells. These brushes are identi- 
cal in basic construction to the above-mentioned 
cleaning brush. In these publications, the shape of a 
brush portion having a number of bristles of the same 
length is shown more clearly. Namely, the bristles are 
slightly displaced with respect to one another in the 
direction of the periphery of the brush portion, and the 
opposite ends of the bristles are disposed on two spi- 
ral lines, respectively. Therefore, when viewed in a 
direction perpendicular to a wire member of the brush, 
the brush portion is seen as corrugated. 

SUMMARY OF THE INVENTION 

It is an object of this invention to provide a clean- 
ing brush which can satisfactorily clean an inner sur- 
face of any of a plurality of tubes of different 
diameters. 

According to the present invention, there is pro- 
vided a brush for cleaning an inner surface of a tube, 
comprising: 

(a) an elongated support member; and 

(b) a number of bristles mounted on the support 
member and each extending in a direction 
intersecting an axis of the support member, the 
number of bristles constituting a brush portion, 
and the brush portion having a portion where the 
lengths of the bristles from the support member 
are decreasing progressively in the direction of 
the axis of the support member. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a plan view of a wire-bristles assembly 
provided at a first step of a method of producing 
a cleaning brush of the present invention, show- 
ing a number of juxtaposed bristles of the same 
length as held between a pair of wire elements; 
Fig. 2 Is a front-elevational view of the wire-bris- 
tles assembly of Fig. 1 with the pair of wire ele- 
ments twisted; 

Fig. 3 is an enlarged, front-elevational view of a 
portion of the wire-bristles assembly of Fig. 2; 
Fig. 4 is a front-elevational view of the wire-bris- 
tles assembly of Fig. 3 with the bristles cut; 
Fig. 5 Is a front-elevational view of the cleaning 
brush in its final form; 

Fig. 6 is a front-elevational view of an endoscope 
to be cleaned by the cleaning brush of Fig. 5; 
Fig. 7 is a view showing the bristles as indicated 
in a common plane; 

F|g. 8 Is a front-elevational view of the distal end 
portion of the cleaning brush in a cleaning condi- 
tion; and 
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Fig. 9 is a front-el evationa I view of a distal end 
portion of a modified cleaning brush. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

OF THE INVENTION 5 

One preferred embodiment of the invention will 
now be described with reference to the drawings. 
First, a method of producing a cleaning brush accord- 
ing to the present Invention will be described. As 10 
shown in Fig. 1 , a number of bristles 2 of nylon having 
the same length are placed between two wire ele- 
ments 1a and 1b of stainless stee) disposed parallel 
to each other and spaced from each other in a direc- 
tion perpendicular to the sheet of Fig. 1 . The bristles 15 
2 are juxtaposed along the length of the wire elements 
1a and 1b. and are disposed in contact with one 
another. The bristles 2 are disposed perpendicular to 
the wire elements 1a and 1 b, and the central portions 
of the bristles 2 are Interposed between the wire ele- 20 
ments 1a and 1b. The bristles 2 are indicated by lines 
in Fig. 1. 

Then, the wire elements 1a and 1b are twisted 
together while they are tensioned or pulled. As a 
result, a wire member (elongated support member) 1 25 
composed of the twisted wire elements 1a and 1b is 
provided, as shown in Figs. 2 and 3. The central por- 
tions of the bristles 2 are firmly held between the twis- 
ted wire elements 1a and 1 b, so that the bristles 2 are 
fixedly mounted on the wire member 1. Although for 30 
example, 30 to 40 bristles 2 are provided per pitch of 
the wire elements 1a and 1b, a smaller number of bris- 
tles 2 are shown in Figs. 2 and 3 for the sake of sim- 
plicity of the illustration. 

The above steps are the same as those of the 35 
conventional method, and a brush portion 3' formed 
by a number of bristles 2 of the same length has the 
same shape as that of the conventional brush. 
Namely, the bristles 2 extend generally perpendicular 
to the axis of the wire member 1. The Juxtaposed bris- ao 
ties 2 are slightly displaced with respect to one 
another in the direction of the periphery of the wire 
member 1 , and one ends of the bristles 2 are disposed 
on a spiral line whereas the other ends of the bristles 
2 are also disposed on a spiral line. The diameters of 45 
these two spiral lines are equal to each other, and are 
uniform in the longitudinal direction of the wire mem- 
ber 1. In other words, the opposite ends of the bristles 
2 of the brush portion 3' are all disposed on an imagi- 
nary cylindrical surface A having its center disposed so 
at the axis of the wire member 1 . 

Then, the bristles 2 are cut in a manner shown in 
Fig. 4 to provide a brush portion 3 of a final shape. 
That bristle 2 disposed at the central portion of the 
brush portion 3 has the maximum length Lmax, and 55 
the lengths of the bristles 2 are decreasing progres- 
sively linearly at a constant rate toward the opposite 
ends of the brush portion 3. Those bristles 2 disposed 


respectively at the opposite ends of the brush portion 
3 have the same length, that is, the minimum length 
Lmin. One ends of the juxtaposed bristles 2 are dis- 
posed on a spiral line, and this spiral line has the 
maximum diameter at the central portion of the brush 
portion 3, and is decreasing in diameter progressively 
toward the opposite ends of the brush portion 3. Simi- 
larly, the other ends of the juxtaposed bristles 2 are 
disposed on a spiral line. In other words, the opposite 
ends of the bristles 2 of the brush portion 3 are all dis- 
posed on an imaginary generally-cylindrical surface 
B. This cylindrical surface B has the maximum diame- 
ter at the central portion of the brush portion 3, and is 
decreasing in diameter progressively toward the 
opposite ends of the brush portion 3, so that the cylin- 
drical surface B has the minimum diameter at each of 
the opposite ends of the brush portion 3. 

Then, the opposite end portions of the wire mem- 
ber 1 are cut off to bring the wire member 1 into a pre- 
determined length. Then, as shown in Fig. 5, one end 
portion of the wire member 1 is fixedly secured to an 
elongated operating member 5, thereby providing the 
cleaning brush (final product). The operating member 
5 is made of a stainless steel wire which is spirally 
wound into a tubular shape. The operating members 
of this construction is so flexible as to be bent. The 
one end portion of the wire member 1 is inserted into 
the distal end portion of the operating member 5, and 
is fixed thereto by soldering or the like. 

Fig. 6 shows an endoscope to be cleaned by the 
cleaning brush of the above construction. This endo- 
scope is well known, and therefore will be described 
briefly. The endoscope comprises a tubular body 10, 
an insertion tube 11 extending from the front end of 
the body 10, and a rigid tip 12 mounted on the distal 
end of the insertion tube 11. The insertion tube 11 is 
so flexible as to be bent A tube 13, as well as optical 
fiber bundles and other parts, is received in the inser- 
tion tube 11. The proximal end of the tube 13 Is con- 
nected to a hole 14a formed in a projection 14 formed 
on the body 10, and the distal end of the tube 13 is 
connected to a hole 12a formed in the tip 12. The hole 
14a of the projection 14, the hole 12a of the tip 12 and 
the internal space (bore) of the tube 13 jointly consti- 
tute a channel which Is used to guide a forceps and/or 
to draw a body liquid. When the holes 12a and 14a 
and the tube 13 are used as such a guide channel or 
such a suction channel, the inner surface of the tube 
13 is contaminated with cells, a body liquid and etc. 

The cleaning of the tube 13 of the endoscope by 
the use of the cleaning brush of the above construc- 
tion will now be described with reference to Figs. 7 
and 8. In these Figures, the bristles 2 are shown in a 
common plane for the purpose of the better under- 
standing of this cleaning operation. A requirement for 
the cleaning operation is that the inner diameter D of 
the tube 13 should be fn a predetermined range. More 
specifically, the inner diameter D of the tube 13 is 
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smaller than a value obtained by subtracting a pre- 
determined value from the maximum diameter Lmax 
of the brush portion 3. Also, the inner diameter D of 
the tube 13 is greater than a value obtained by sub- 
tracting a predetermined value from the minimum 
diameter Lmln of the brush portion 3. 

The cleaning brush is inserted into the tube 13 
through the hole 14a in the projection 14 of the endo- 
scope, and the operating member 5 is reciprocally 
moved (that is, pushed and pulled) in its longitudinal 
direction, so that the brush portion 3 is reciprocally 
moved along the tube 13. At this time, those bristles 
2 whose length is smaller than the inner diameter D 
of the tube 13 hardly contribute to the cleaning of the 
Inner surface of the tube 13. However, those brisUes 
2 whose length is slightly greater than the inner 
diameter D of the tube 13 are slightly bent, and are 
strongly pressed at their opposite ends against the 
Inner surface of the tube 13 to rub the same, thereby 
efficiently removing or separating cells, a body liquid 
and eta, adhering to the inner surface of the tube 1 3. 
Those bristles 2 which are much longer are bent con- 
siderably, and remove cells, weakly adhering to the 
inner surface of the tube 13, in a sweeping manner. 

For cleaning a tube (having a diameter different 
from that of the above-mentioned tube 13) of another 
endoscope, if the inner diameter of the tube meets the 
above-mentioned requirement, a satisfactory clean- 
ing effect can be obtained since part of bristles 2 hav- 
ing different lengths strongly rub the inner surface of 
the tube. Thus, the tubes of a plurality kinds of endo- 
scopes can be cleaned with one cleaning brush. 

Since the brush portion 3 Is decreasing in diame- 
ter toward Its distal end, the brush portion 3 can be 
easily inserted Into the hole 14a of the projection 14. 
Further, since the brush portion 3 is also decreasing 
in diameter toward its proximal end, the brush portion 
3 can be.easlly brought back into the hole 12a of the 
tip 12 after the brush portion 3 is passed forwardly 
through the hole 12a. 

Fig. 9 shows a modified cleaning brush of the 
invention. Those portions of this brush corresponding 
respectively to those of the cleaning brush of the pre- 
ceding embodiment are denoted by identical refer- 
ence numerals, and detailed explanation thereof will 
be omitted. A brush portion 3A of this embodiment is 
different In shape from the brush portion 3 of the pre- 
ceding embodiment More specifically, that bristle 2A 
disposed at the proximal end (left end in Fig. 9) of the 
bruah portion 3A has the maximum length, and the 
lengths of the bristles 2A are decreasing progres- 
sively linearly toward the distal end of the brush por- 
tion 3A, so that that bristle 2A disposed at the distal 
end of the brush portion 3A has the minimum length. 
In other words, an imaginary cylindrical surface C on 
which the opposite ends of the bristles 2A are all dis- 
posed has the maximum diameter at the proximal end 
of the brush portion 3A, and is decreasing in diameter 


progressively toward the distal end of the brush por- 
tion 3A. 

The present invention is not limited to the above 
embodiments, and various modifications can be 

5 made. For example, the brush of the present invention 
is not only used for cleaning the tube of the endo- 
scope, but also may be used for cleaning a tube incor- 
porated in a catheter. Also, the brush of the present 
invention may be used for cleaning a bellows-like 

10 tube, in which case the inner surfaces of the greater- 
diameter portions of the tube are strongly rubbed by 
the longer bristles, and the inner surfaces of the smal- 
ler-diameter portions are strongly rubbed by the shor- 
ter bristles, thereby achieving a good cleaning effect. 

15 

Claims 

1. A brush for cleaning an inner surface of a tube, 
20 comprising: 

(a) an elongated support member; and 

(b) a number of bristles mounted on said sup- 
port member and each extending in a direction 
intersecting an axis of said support member, 

25 said number of bristles constituting a brush 

portion; CHARACTERIZED in that 

said brush portion {3; 3A) has a portion 
where the lengths of said bristles (2; 2A) from said 
support member (1 ) are decreasing progressively 
so in the direction of the axis of said support mem- 
ber. 

2. A brush according to claim 1, in which that bristle 
(2) disposed at a position intermediate opposite 

35 ends of said brush portion (3) has the maximum 
length, the lengths of said bristles being decreas- 
ing progressively toward the opposite ends of 
said brush portion. 

40 3. A brush according to claim 2, in which that bristle 
(2) disposed at the center of said brush portion (3) 
in the axial direction of said brush portion has the 
maximum length, the lengths of said bristles 
being decreasing progressively at a constant rate 

45 toward the opposite ends of said brush, so that 
said bristles disposed respectively at the opposite 
ends of said brush portion are equal in length to 
each other, and has the minimum length. 

so 4. A brush according to claim 1, in which that brisUe 
(2A) disposed at one end of said brush portion 
(3A) has the maximum length, and the lengths of 
said bristles being decreasing progressively 
toward the other end of said brush portion, so that 

55 said bristle disposed at said other end of said 
brush portion has the minimum length. 

5. A brush according to claim 1 , in which said elon- 


30 


35 


4 


7 


EP 0 456 402 A1 


gated support member (1) is a wire member com- 
posed of two metal wire elements (1 a, 1b) twisted 
together, each of said number of bristles (2) being 
held at its central portion between said two twis- 
ted wire elements, and said number of bristles 5 
extending generally perpendicular to the axis of 
said support member and being juxtaposed In the 
direction of the axis of said support member. 

A brush according to claim 5, further comprising w 
an elongated operating member (5) so flexible as 
to be bent, one end of said support member (1) 
being fixedly secured to a front end of said operat- 
ing member. 
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